Cobalt activates potassium conductance in the plasma membrane of cultured renal epithelioid (MDCK)-cells.
Cobalt has been shown to stimulate sodium transport across the distal nephron of the newt kidney. The mechanism of this action remained elusive. The present study has been performed to test for effects of cobalt on electrical properties of cultured subconfluent kidney (MDCK)-cells: cobalt (10 microM) leads to a rapid, sustained and reversible hyperpolarization of the cell membrane, paralleled by an increase of the potassium selectivity and a decrease of the resistance. Thus, cobalt increases the potassium conductance of the cell membrane. The half-maximal effect is elicited by approx. 1 microM. At extracellular calcium concentration reduced to less than 0.1 microM, cobalt (10 microM) leads to a transient hyperpolarization, which can be elicited only once. Thus, cobalt enhances the potassium conductance in a calcium dependent way. At higher concentrations (100 microM) cobalt hyperpolarizes the cell membrane only transiently even in the presence of extracellular calcium. Furthermore 100 microM cobalt interferes with ATP-induced hyperpolarization, which is known to result from calcium mediated activation of K+ channels. Thus, 100 microM cobalt may inhibit ATP-stimulated calcium entry into the cell.